Renal sodium handling in normal humans subjected to low, normal, and extremely high sodium supplies.
We studied renal sodium handling, extracellular fluid volume (ECFV), plasma renin activity, aldosterone and norepinephrine, and blood pressure in eight healthy volunteers after equilibration on intakes of 20, 200, and 1,128 +/- 141 meq sodium, respectively. Renal sodium handling was assessed by means of clearance studies during maximal water diuresis and lithium clearance. Urinary sodium excretions were 22 +/- 4, 202 +/- 19, and 1,052 +/- 86 meq/day. From the lower to the upper sodium intake level, 24-h creatinine clearance rose from 111 +/- 7 to 136 +/- 11 ml/min and inulin clearance from 103 +/- 9 to 129 +/- 9 ml/min, whereas proximal and distal fractional sodium reabsorption (FSRprox and FSRdist, respectively) fell from 86.8 +/- 1.3 to 79.0 +/- 2.7% and from 96.5 +/- 0.5 to 76.0 +/- 1.9%, respectively. During the normal sodium intake (200 meq), intermediate values were recorded. The changes in fractional lithium clearance were less consistent but correlated with FSRprox (r = 0.78, P less than 0.001) and not with FSRdist. Major changes in plasma renin activity, aldosterone, and, to a lesser extent, norepinephrine accompanied these changes in kidney function, displaying inverse and exponential correlations with daily sodium excretion and ECFV. No consistent rise in blood pressure was detected. These observations indicate that in healthy humans renal adaptation to vast variations in sodium intake includes resetting of glomerular filtration rate, FSRprox, and, in particular, FSRdist. Alterations in neurohumoral factors may play a dominant role in this adaptation.